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(57) ABSTRACT 

A layer system and a method for producing the layer system 
are provided, the layer system having a silicon layer, on Which 
at least regionally a passivating layer is super?cially depos 
ited, the passivating layer having a ?rst, at least largely inor 
ganic partial layer and a second, at least largely polymer 
partial layer. The method includes producing on the silicon 
layer, a ?rst, inorganic partial layer, and producing on this ?rst 
partial layer a second, polymer partial layer, Which form the 
passivating layer. The production of the intermediate layer 
occurs in such a Way that the intermediate layer in its surface 
area adjoining the ?rst partial layer is composed as the ?rst 
partial layer, and the intermediate layer in its surface area 
adjoining the second partial layer is composed as the second 
partial layer. The composition of the intermediate layer tran 
sitions, either continuously or in steps, from the composition 
corresponding to the ?rst partial layer into the composition 
corresponding to the second partial layer. 

4 Claims, 1 Drawing Sheet 
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LAYER AND SYSTEM WITH A SILICON 
LAYER AND A PASSIVATION LAYER, 
METHOD FOR PRODUCTION OF A 

PASSIVATION LAYER ON A SILICON LAYER 
AND USE THEREOF 

FIELD OF THE INVENTION 

The present invention relates to a layer system including a 
silicon layer and a passivating layer, a method for producing 
a passivating layer on a silicon layer and the use of this layer 
system. 

BACKGROUND INFORMATION 

According to a method described, e.g., in published Ger 
man patent document DE 44 20 962, self-supporting MEMS 
structures in silicon (MEMS:“microelectromechanical 
structures”) are produced by a combination of anisotropic and 
isotropic etching techniques, and so-called trenches or deep 
structures having vertical side Walls are initially anisotropi 
cally etched into a silicon substrate using a reactive plasma. 
Once the desired etching depth is achieved, then, folloWing a 
longer passivating step for depositing a Te?on-like ?lm, a 
longer etching step is performed, during Which ?rst a Te?on 
polymer that formed on the etching ground of the trench is 
removed by ionic bombardment and subsequently the self 
supporting MEMS structures to be produced are isotropically 
undercut. During this isotropic undercutting, the vertical side 
Walls of the trenches are protected from an etch attack by the 
previously applied Te?on-like ?lm. According to published 
German patent document DE 44 20 962, the isotropic under 
cutting of the MEMS structures produced proceeds in the 
silicon substrate material on a purely time-controlled basis. 

For depositing the Te?on-like ?lm, a ?uorohydrocarbon 
having a ?uorine to carbon ratio that is as loW as possible, e.g., 
2:1, may be used, ?uorohydrocarbons such as C4F6, CSFS, 
C4F8 or C3F6 being suitable for this purpose. A process gas 
that generally etches isotropically and that provides ?uorine 
radicals, such as SP6, may be used for etching silicon. 

Published German patent document DE 198 47 455 
describes limiting isotropic undercutting vertically With the 
aid of buried oxide layers. Particularly, an etch attack on the 
MEMS structures is prevented by an intermediate oxide sepa 
rating the MEMS structure from a sacri?cial layer made of 
silicon. Moreover, it is also described that, instead of using 
?uorine radicals from a plasma discharge, isotropic undercut 
ting can also be performed using spontaneously and plasma 
lessly silicon-etching ?uorine compounds such as XeF2, CIF3 
or BrF3. FolloWing adsorption and chemisorption on a silicon 
surface, these compounds spontaneously split off ?uorine 
radicals, Which results in an isotropic etching removal of the 
silicon through the formation of silicon tetra?uoride. At the 
same time there is a very high selectivity vis-a-vis non-silicon 
materials such as Te?on-like passivating layers or passivating 
layers of other compositions. In particular, photo-resist is 
attacked by CIF3 in a Way that is practically not measurable, 
so that on the one hand it is particularly easy to passivate parts 
of a silicon Wafer that are not to be etched, While on the other 
hand very thin passivating layers are already su?icient to 
ensure complete protection against an etch attack. In many 
cases, the so-called “native” silicon oxide normally present 
anyWay on silicon surfaces is already able to Withstand a 
chlorine tri?uoride attack for several minutes Without the 
silicon underneath it being etched. 
A further aspect in the use of CIF3 (and in a limited Way 

also BrF3) is the generally loW reactivity of these highly 
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2 
oxidiZing ?uorine compounds vis-a-vis silicon, Which has the 
result that an etching performed With them proceeds in a 
reaction-controlled manner over a Wider parameter range and 

is not limited by a mass transport. This being the case, large 
undercutting Widths can be achieved Without a reduction of 
the etch rate due to a groWing aspect ratio of the undercutting 
channels. With the aid of these gases it is possible, for 
example, for the lateral extension of the undercutting chan 
nels to amount to a multiple, e. g., 100 to 1000, of their vertical 
extension. 

Finally, isotropic etching using these gases occurs entirely 
Without ion action, Which is of great advantage With regard to 
the desired isotropy and selectivity vis-a-vis non-silicon 
materials. 

On the Whole, CIF3 is in many respects an ideal gas for the 
selective removal of silicon orporous silicon Within the scope 
of a sacri?cial layer technique in that it alloWs in a very simple 
manner for the creation of self-supporting membrane struc 
tures With minimal restrictions on the freedom of design. In 
many cases, even a single etch opening is suf?cient in order to 
achieve a complete undercutting of a membrane area on 

porous silicon for example. 

On the other hand, the disadvantage in the use of CIF3, and 
With quali?cations also of BrF3, is the fact that it very easily 
spreads unchecked via microchannel structures or even 

nanochannel structures, so that there is a great danger of it 
creeping extremely quickly behind deposited passivating lay 
ers, for example Te?on-like side Wall passivating layers 
described in published German patent document DE 42 41 
045, via micro- or nanocracks in the interface area to the 
silicon. 

Thus, a Te?on-like plasma passivating layer produced 
from C4F8 or C3F6 has suf?ciently many microchannels or 
nanochannels in the interface area to the siliconbeloW so as to 

expose, starting from a single opening, for example on the 
etching ground of the initially produced trench, the entire 
MEMS structure over a large area to a CIF3 etch attack in spite 
of the deposited Te?on-like passivation. A typical defect pat 
tern in this regard is that structures, in Which the etching 
ground Was previously cleared of a passivating te?on polymer 
With the help of ions as described in published German patent 
document DE 42 41 045, are massively attacked by etching on 
the entire, generally passivated side Wall surface, While struc 
tures, in Which the etching ground had a remaining, feW 
nanometers thick coating of a Te?on-like polymer, noWhere 
shoW signs of an etch attack, even after a long period. The 
cause of this problem are the microchannels or nanochannels, 
explained above, in the interface area betWeen the Te?on 
passivation, Which generally adheres poorly to silicon, and 
the silicon surface, Which alloW etching gas CIF3 access to the 
silicon at undesired places. 

An object of the present invention is to provide a passivat 
ing layer on a silicon layer, as Well as a method for producing 
such a passivating layer on a silicon layer, Which achieves a 
reinforced passivation of the interface betWeen the passivat 
ing layer and the silicon layer by preventing the formation of, 
or alternatively by closing, undesired microscale or nanoscale 
channels, through Which otherWise an uncontrolled etch 
attack, particularly by an isotropically etching gas such as 
CIF3 or BrF3, Would occur. In addition, it should be possible 
to integrate the method and the obtained layer system With the 
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passivating layer into plasma etching methods using photo 
resist masking for producing trenches and self-supporting 
structures. 

SUMMARY 

The layer system according to the present invention and the 
method according to the present invention have the advantage 
over the related art that a very good protection of a silicon 
layer is thereby achieved, particularly against an etch attack 
by CIF3 or BrF3, and that almost no microscale or nanoscale 
channels are present in the passivating layer, through Which 
one of these gases could attack the protected silicon layer. 
This being the case, the layer system according to the present 
invention and the method according to the present invention 
are particularly suitable for use in the production of at least 
largely or regionally self-supporting structures in silicon, 
Which temporarily use an anisotropic etching technique, and 
temporarily use an isotropic undercutting technique. 

It is further advantageous that the method according to the 
present invention and the layer system according to the 
present invention may be integrated into etching processes 
that use a photo-resist mask for producing trenches, so that 
one does not have to fall back on more expensive and more 
complex hard material masking Which is generally not 
required in these processes. 

Thus it is particularly advantageous that the problem of a 
highly oxidizing ?uorine compound creeping behind the 
interface area betWeen the passivating layer and the silicon 
layer can be prevented especially effectively in that the inter 
face area is ?rst sealed by a thin oxidic passivation Which With 
increasing thickness of the layer is converted into a Te?on 
like surface layer With the help of process technology. 

Here it must be ensured that such a passivating layer in the 
sense of a complete sealing layer made of an oxide layer and 
a Te?on-like layer deposited on top of it on the one hand 
renders inert all reactive bonding areas of the surface of the 
silicon layer and makes them unsusceptible to the attack of 
the highly oxidiZing ?uorine compounds, and, on the other 
hand, that it is thick enough to Withstand even an etching 
process of longer duration. 

In general, an oxide layer merely 1 nm to 2 nm thin, 
stemming for example from a plasma oxidation of the surface 
of the silicon layer, already constitutes a suitable passivation 
at the atomic level, Which Would not be susceptible to highly 
oxidiZing ?uorine compounds creeping behind it, but Which, 
due to its limited thickness, only brie?y Withstands an etch 
attack. In this respect, the attempt to reinforce such an oxide 
passivation of a silicon surface, Which is only a feW nanom 
eters thick, directly by a Te?on-like polymer, deposited for 
example by a plasma, already leads, especially in combina 
tion With a usually unavoidable entry of ions on structure side 
Walls for example, to a damaging of the oxide passivation. 
One of many possible undesired etching reactions in con 

nection With the process gas C4138 for the production of 
Te?on-forming monomers proceeds according to: 

Thus, it is often not readily possible to deposit a polymer 
Te?on-like layer immediately onto an atomic silicon oxide 
passivation in an at least nearly conformal manner Without 
thereby having to accept damage to, or a removal of, the oxide 
passivation. 

Against this background, it is particularly advantageous if, 
for the sealing or passivation of the silicon layer to be pro 
tected, a sequence of layers is used, initially an oxide layer of 
a thickness of 1 nm to 100 nm, particularly 5 nm to 30 nm, 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
being deposited immediately on the silicon layer or on a 
silicon oxide surface that is already native or is obtained by 
plasma oxidation, and, folloWing the production of this layer 
or the achievement of this thickness of the layer, With the 
continued groWth in the thickness of the passivating layer, a 
layer being produced by a selective variation of the process 
parameters, Which successively passes over into a Te?on-like 
layer. 

This Te?on-like layer can then be reinforced via a conven 
tional deposition process knoWn, e.g., from published Ger 
manpatent document DE 42 41 045, to a layer thickness of for 
example 30 nm to 800 um, particularly 50 nm to 400 nm. 

Overall, one has thereby advantageously produced over of 
a primary thin passivation made from an oxide layer a sec 
ondary thick passivation made from a polymer layer, e.g., a 
Te?on-like layer, Which can Withstand even etching processes 
of long duration and Which has favorable chemical surface 
properties even vis-a-vis a use of highly oxidiZing ?uorine 
compounds such as CIF3. 

It is further especially advantageous if, as explained, the 
initially groWn ?rst partial layer, especially in the form of an 
oxide layer, is With progressive layer groWth continuously or 
in discrete steps converted more and more into a polymer 
partial layer, particularly the Te?on-like layer. 

Furthermore, it is advantageous that, although silicon 
oxide layers are usually deposited from a silane such as SiH4 
or TEOS (tetraethyl orthosilicate) or other organic silicon 
compounds Which are incompatible With the chemistry of the 
Te?on-forming, i.e., for example per?uorinated monomers, a 
plasma etching method for silicon is already described, e.g., 
in published German patent document DE 197 06 682, in 
Which an oxide pas sivation compatible With a ?uorine etching 
chemistry is performed. This process is based on a combina 
tion of silicon tetra?uoride and oxygen or N20, With the aid of 
Which an oxide ?lm can be built up on a silicon surface, for 
example on the side Walls of trenches. 

In addition, a process of this type is not only compatible 
With a ?uorine etching chemistry, in accordance With pub 
lished German patent document DE 42 41 045, for example, 
i.e., With free ?uorine radicals or ?uorine radicals released in 
a plasma, but also vis-a-vis Te?on-forming monomers. 
Although the Te?on-forming monomers, as already 
explained at the beginning, can result in a degradation of an 
already produced silicon oxide, Which is also utiliZed as 
described in published German patent document DE 197 06 
682 by a continually or intermittently added scavenger gas, it 
is nevertheless possible to control the relative intensities of 
the individual reactions of “deposition” or “etching” occur 
ring in the process through a suitable composition of the 
process gas With a Te?on-former, silicon tetra?uoride and an 
oxygen carrier. In addition, a thin silicon oxide layer depos 
ited With the aid of SiF4 and oxygen or NZO as described in 
published German patent document DE 197 06 682 is also 
compatible With a photo-resist masking of a silicon Wafer. 
Hence it is also especially advantageous if a passivation of 

a silicon structure or a silicon layer initially begins With an 
action of a plasma of silicon tetra?uoride and an oxygen 
carrier on the silicon substrate, the substrate having further 
more been preferably pretreated prior to an O2 cleaning step 
in a plasma stripper for the removal of organic residues, for 
example on side Walls, and a subsequent plasma oxidation, 
for example of side Wall surfaces. Following this optional 
pretreatment, through a reaction of the silicon tetra?uoride 
With the oxygen carrier, a silicon oxide layer, for example of 
a thickness of 10 nm to 20 nm, is then groWn, as the ?rst 
partial layer of the passivating layer, on the silicon layer over 
the surface oxide possibly already natively present or 
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obtained by plasma oxidation. Subsequently, a Te?on-form 
ing monomer-providing gas such as C4138 or C3136, preferably 
having initially a loW gas ?oW, is added to the plasma. 

In this manner, ?rst the deposition of the silicon oxide layer 
on the silicon layer, for example on the side Walls of trenches, 
is sloWed doWn, and afterwards carbon and ?uorine are 
increasingly inserted into the subsequently deposited layer. 
A further increase, continuous or in discrete steps, of the 

?oW of the Te?on-forming, monomer-providing process gas 
and a corresponding reduction of the ?oW of the oxygen 
carrier or oxygen together With the silicon carrier silicon 
tetra?uoride then causes the deposited or groWing layer to 
become, continuously or in discrete steps, increasingly 
Te?on-like, i.e., it has a gradually decreasing proportion of 
silicon, SiO or SiO2, Which is additionally cross-linked in 
multiple Ways With the produced Te?on ?lament structures 
and thereby partly also forms carbidic bonds, i.e., bonds 
betWeen silicon and carbon. 

If ?nally only a Te?on-forming, monomer-providing pro 
cess gas such as C4138 or C3136 is alloWed to enter into the 
plasma, a pure Te?on ?lm or a Te?on-like ?lm of the structure 
(4CF2i)n is eventually groWn on the transitional layer pro 
duced as explained. Thus an abrupt transition is avoided 
betWeen the ?rst, inorganic partial layer of the passivating 
layer, Which here takes the form of a silicon oxide layer, and 
the second, polymer partial layer of the passivating layer, 
Which preferably takes the form of a Te?on-like layer or 
Te?on layer. On the contrary, in this manner, a continuous or 
graduated transition of the composition of the intermediate 
layer betWeen the ?rst partial layer and the second partial 
layer is produced, Which is advantageous especially under the 
aspect of an improved adhesion of the Te?on-like partial layer 
on the silicon oxide-like partial layer. 

Finally, an advantage of the method according to the 
present invention is the fact that a variation of the process 
gases used provides a multitude of different strategies for 
adapting the properties of the deposited layers to the require 
ments of the individual case. Thus, for example, it is possible 
to increase at ?rst only the ?oW of the Te?on-forming process 
gas sloWly to its ?nal value, While initially still keeping the 
?oWs of silicon tetra?uoride and of the oxygen carrier, for 
example oxygen or N2O, constant, and only subsequently to 
reduce, individually or in combination, the gas ?oWs of sili 
con tetra?uoride and oxygen or oxygen carrier, synchro 
nously or in succession, in steps or continuously to Zero. 

In addition to a particularly good adhesion or chemical 
bond of the passivating layer on/With the silicon layer, the 
advantages of a graduated transition or the provision of a 
graduated layer as an intermediate layer betWeen the ?rst, 
inorganic partial layer and the second, polymer partial layer 
also lie in the area of a particularly effective sealing of the 
silicon layer that is thereby achieved. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 shoWs a cross-sectional vieW through a layer system 
that is structured in the form of a trench. 

DETAILED DESCRIPTION 

An exemplary embodiment of a layer system having a 
silicon layer and a regionally, super?cially deposited passi 
vating layer, as Well as the method for producing such a 
passivating layer on a silicon layer, are explained With refer 
ence to FIG. 1. In particular, one initially starts from a silicon 
Wafer, Which supports a layer system, having buried oxide 
layers, polysilicon layers and a functional silicon layer, on 
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6 
Which a photo-resist masking is deposited, Which de?nes the 
structures to be produced in the silicon layer. 

For this purpose, FIG. 1 shoWs a ?rst silicon layer 10, made 
of polysilicon, for example, on a substrate (not shoWn) and 
possibly existing buried oxide layers, on Which layer 10 there 
is a separating layer 13, made of silicon oxide, for example. 
On separating layer 13, a second silicon layer 11 is deposited 
as a functional silicon layer, on top of Which there is a resist 
mask 12. FIG. 1 furthermore shoWs that With the aid of 
photo-resist mask 12 regionally a trench 18 Was etched into 
second silicon layer 11, Which extends all the Way to ?rst 
silicon layer 10, i.e. it also traverses separating layer 13. 

Concretely, folloWing photoprocessing for producing 
resist mask 12, e.g., using the process described in published 
German patent document DE 42 41 045, trench 18 is etched 
into second silicon layer 11, Which is for example made up of 
11 um thick epipolysilicon. This process stops automatically 
on separating layer 13 made of an isolation oxide, Which 
separates functional second silicon layer 11 from ?rst silicon 
layer 10. In the area of trench 18, the thickness of ?rst sepa 
ration layer 13 is 50 nm for example. Second silicon layer 11 
is used for example for producing self-supporting structures 
Within it. 

Using a subsequent oxide etching step, separating layer 13 
is then initially etched through selectively With respect to 
silicon and selectively With respect to the photo-resist mask 
ing from the trench process described, e. g., in published Ger 
man patent document DE 42 41 045, With the aid of a plasma. 

For this purpose, CHF3, C2136, C3136, C4138 or a mixture of 
one of these gases With CF4 for example are used as a suitable, 
selectively acting process gas. For the oxide etching step, 
C4138 or a mixture of C4138 and CF4 are preferably used. Here, 
the addition of CF4 mainly serves to control a polymer for 
mation in the plasma during the etching of separating layer 
13, i.e., of Sio2, although it must be noted that an addition of 
CF4 results in a deterioration of the selectivity of the etching 
of SiO2 With respect to silicon or photo-resist. 

After separating layer 13 has been etched through and 
folloWing a relative stop of the etching process on ?rst silicon 
layer 10, ?rst unde?ned Te?on-like layers on the side Walls or 
on the bottom of trench 18, as may still be present from the 
process described in published German patent document DE 
42 41 045, for example, Which Was carried out beforehand, 
are removed With the aid of an oxygen plasma. AfterWards the 
exposed silicon surfaces are provided in a controlled manner 
With an oxide that is as dense as possible, preferably silicon 
oxide. Here, the initial oxide is preferably already produced 
by surface oxidation during the prior O2 plasma discharge for 
removing polymer residues. 

To this end, folloWing the plasma etching step for etching 
separation layer 13, the Wafer having the layer structure in 
accordance With FIG. 1 is ?rst subjected to a plasma oxida 
tion, preferably in an O2 plasma stripper. In the acidic plasma 
in the plasma stripper, on the one hand unde?ned Te?on-like 
residues are removed, While on the other hand accessible 
silicon surfaces are oxidiZed, resulting in the formation of a 
dense surface oxide. 

This “groWn” surface oxide on ?rst silicon layer 10 or on 
second silicon layer 11 is then ?rst of all reinforced using a 
silicon oxide preferably deposited on it immediately after 
Wards using the process described in, e.g., published German 
patent document DE 197 06 682, i.e., With the aid ofSiF4 and 
an oxygen carrier. In this manner, a ?rst, inorganic partial 
layer, Which in the example explained is made at least 
approximately of silicon dioxide (SiOZ), is formed on the side 
Walls of second silicon layer 11 or on the accessible surface of 
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?rst silicon layer 10 according to FIG. 1 on the surface oxide 
(SiO2) previously produced thereon, which is not shown in 
FIG. 1. 

Incidentally, it should be mentioned that, during the 
removal of the Te?on-like residues of the preprocess and of 
the surface oxidation in the oxygen plasma stripper, resist 
mask 12 is inevitably partly removed along with it, reducing 
its thickness. This is indicated in FIG. 1 by a dashed line 
representing the greater thickness of resist mask 12 prior to 
the state according to FIG. 1. 

In particular, the process must be conducted in such a way 
that for the subsequent process now carried out there still 
remains a suf?ciently thick resist mask 12, i.e., for example a 
resist mask 12 having a thickness of 200 nm to 500 nm 
starting from a resist layer having an original thickness of 
1000 nm to 2000 nm. 

Afterwards, the wafer is put into a plasma reactor, e.g., 
having a high-density, inductively coupled plasma source as 
described in, e.g., published German patent document DE 
199 00 179, as is frequently used for carrying out the process 
as described in published German patent document DE 42 41 
045. 

Subsequently, a second, polymer partial layer 15 is depos 
ited on ?rst, inorganic partial layer 14. 

For this purpose, one begins for example with a gas ?ow of 
the process gas SiF4 of 50 sccm (sccmIcm3/min at normal 
pressure) to 200 sccm, for example 100 sccm, together with a 
gas ?ow of oxygen or an oxygen carrier such as N20, S02, 
N02, NO, CO2, H2O of 10 sccm to 200 sccm, for example 50 
sccm, at a pressure of for example 10 ubar to 100 ubar, for 
example 10 ubar to 50 ubar, in the etching apparatus and a 
plasma power of 500 Watts to 1000 Watts at the inductive 
source. Furthermore, the substrate electrode is optionally 
polariZed with a high-frequency power of 5 Watts to 50 Watts, 
e.g., 5 Watts, in order to compact the initially deposited inor 
ganic partial layer 14 and to drive ?uorine out of it. 

Following a deposition of for example 10 nm silicon oxide, 
which occurs within 30 s to 1 min, for example C4F8 or C3F6 
is then added as a process gas forming Te?on and providing 
monomers in the plasma, the gas ?ow being slowly increased, 
for example within 30 s to 5 min, preferably within one 
minute, continuously or in discrete steps, starting from Zero 
up to a ?nal gas ?ow. The ?nal gas ?ow may lie in the range 
of 10 sccm to 500 sccm, for example at 50 sccm to 250 sccm. 
During the time span within which the feeding rate of the 
Te?on-former is increased, the gas ?ows of the initially used 
SiF4 and of the oxygen carrier may either be synchronously 
reduced to Zero, or these gas ?ows are initially left constant 
and are individually or collectively reduced to Zero once the 
set ?nal gas ?ow of the Te?on-former has been reached. For 
this so-called “downramping”, time spans of 30 s to 5 min, 
e.g., one minute, are suitable as well. 

It is possible, of course, to mix the above-mentioned pro 
cedures, i.e., to combine the run up or ramp down of indi 
vidual gases in the etching chamber or to perform these inde 
pendently of one another, which in each case will result in a 
different composition of the layer produced on inorganic 
partial layer 14. 
A synchronous run up of the gas ?ow of the Te?on-forming 

gas and ramp down of the gas ?ow of the silicon carrier and 
oxygen carrier may be desired, the sum of the gas ?ows of all 
process gases remaining constant at every moment. 

For example, one starts with a ?ow of 50 sccm of the 
oxygen carrier and 50 sccm of the silicon carrier as well as 0 
sccm of the Te?on-former, the gas ?ow of the Te?on-carrier 
gradually being run up and the gas ?ow of the silicon carrier 
and of the oxygen carrier being gradually ramped down, so 
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8 
that the sum of the gas ?ow of all process gases is always 100 
sccm, until ?nally only a gas ?ow of the Te?on-former of 100 
sccm remains and all other gases are ramped down to a gas 
?ow of 0 sccm. With this procedure, it is also possible to 
maintain an approximately constant process pressure in the 
etching chamber without additional measures. 

Following the conclusion of this “ramping procedure”, the 
deposition with the aid of the Te?on former, i.e., the produc 
tion of a Te?on layer or a Te?on-like layer, is continued for a 
few minutes, for example one minute to ?ve minutes, prefer 
ably two minutes, only a Te?on-like ?lm now still being 
deposited as a secondary passivation on top of the previously 
produced layer system. 

Afterwards, the passivation of silicon layer 11 by well 
adhering passivating layer 14, 15 is completed, sealing the 
interface area between silicon layer 11 and passivating layer 
14, 15 su?iciently well so as to prevent subsequently used 
highly oxidiZing ?uorine compounds such as CIF3 from 
accessing passivated silicon layer 11 and thus to prevent an 
undesired undercutting of passivating layer 14, 15. 

All in all, an optionally thin silicon oxide layer not shown 
in FIG. 1, on which ?rst, inorganic partial layer 14 is located, 
is initially deposited, by the method explained above, on ?rst 
silicon layer 10, which is accessible in the area of the bottom 
of trench 18, as well as on second silicon layer 11, which is 
accessible in the area of the side walls of trench 18. This 
partial layer 14 may be a silicon oxide layer. On ?rst, inor 
ganic partial layer 14 there is then further an intermediate 
layer, likewise not shown in FIG. 1, which in its surface area 
adjacent to ?rst partial layer 14 is at least approximately 
composed as the latter, which in its surface area adjacent to 
second partial layer 15 according to FIG. 1 is at least approxi 
mately composed as second partial layer 15, and which in its 
composition passes over, continuously or in steps, from the 
composition corresponding to ?rst partial layer 14 into the 
composition corresponding to second partial layer 15. To this 
extent, this intermediate layer may also be referred to as a 
gradient layer. On the intermediate layer there is ?nally sec 
ond, polymer partial layer 15 according to FIG. 1, which may 
be a Te?on layer or a Te?on-like layer, as is produced by a 
method according to published German patent document DE 
42 41 045, for example. 

In the layer structure explained above, as indicated, it is 
also possible to dispense with the silicon oxide layer located 
between ?rst inorganic partial layer 14 and silicon layers 11 
or 10, or this is, if inorganic partial layer 14 is implemented as 
a silicon oxide layer, indistinguishable or hardly distinguish 
able from the latter. 

Finally, for producing a self-supporting MEMS structure, 
beginning from the stage according to FIG. 1, passivating 
layer 17 present at the bottom of trench 18 is ?rst selectively 
penetrated by a comparatively short etching step using SF6 or 
CF4, C2F6, CHF3, C4F8 or a mixture ofthese gases with SF6 
as an etching gas with ion support in a plasma at the bottom of 
trench 18, and subsequently an MEMS structure to be 
exposed is isotropically undercut using CIF3 or BrF3, i.e., a 
highly oxidiZing ?uorine chemistry. The undercutting may be 
time-controlled, or it may be design-controlled by a lateral 
boundary of buried polysilicon islands that are to be removed. 
Following the completion of the undercutting process, the 
wafer is taken out of the etching chamber, and remaining 
resist mask 12 and remaining Te?on-like parts of passivating 
layer 17 are removed by another 02 plasma stripping. 

Furthermore, thin silicon oxide layers may ?nally be 
removed by a brief overetching using HF vapor in all those 
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places Where this is desired for reasons of reduced mechani 
cal stress gradients, for example on the underside of an 
exposed MEMS structure. 
What is claimed is: 
1. A layer system, comprising: 
a silicon layer; and 
a passivating layer at least regionally and super?cially 

deposited on the silicon layer, Wherein the passivating 
layer has a substantially inorganic ?rst partial layer and 
a substantially polymer second partial layer; 

Wherein, Within the passivating layer, at least regionally an 
intermediate layer situated betWeen the ?rst partial layer 
and the second partial layer and adjoining both the ?rst 
and second partial layers is provided, Wherein the inter 
mediate layer has a composition such that in a surface 
area of the intermediate layer adjoining the ?rst partial 
layer, the intermediate layer has a composition at least 
approximately similar to the ?rst partial layer, and in a 
surface area of the intermediate layer adjoining the sec 
ond partial layer, the intermediate layer has a composi 
tion at least approximately similar to the second partial 
layer, and Wherein the intermediate layer transitions, one 
of continuously and in steps, from the composition at 
least approximately similar to the ?rst partial layer to the 
composition at least approximately similar to the second 
partial layer. 

2. The layer system as recited in claim 1, Wherein the 
intermediate layer contains silicon, oxygen, carbon and ?uo 
r1ne. 
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3. A layer system, comprising: 
a silicon layer; and 

a passivating layer at least regionally and super?cially 
deposited on the silicon layer, Wherein the passivating 
layer has a substantially inorganic ?rst partial layer and 
a substantially polymer second partial layer, 

Wherein, Within the passivating layer, at least regionally an 
intermediate layer situated betWeen the ?rst partial layer 
and the second partial layer and adjoining both the ?rst 
and second partial layers is provided, Wherein the inter 
mediate layer has a composition such that in a surface 
area of the intermediate layer adjoining the ?rst partial 
layer, the intermediate layer has a composition at least 
approximately similar to the ?rst partial layer, and in a 
surface area of the intermediate layer adjoining the sec 
ond partial layer, the intermediate layer has a composi 
tion at least approximately similar to the second partial 
layer, and Wherein the intermediate layer transitions, one 
of continuously and in steps, from the composition at 
least approximately similar to the ?rst partial layer to the 
composition at least approximately similar to the second 
partial layer. 

4. The layer system as recited in claim 3, Wherein the 
intermediate layer contains silicon, oxygen, carbon and ?uo 
nne. 
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